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w m m 

[oooi] *%mfe, mmtma^y^^^y^y^^^m. mit&m^mft. r 
[0002] %^mmafm{mk. ^mmt^o)^m^xnmm^^^R^n, r 

m&&m-tz><Dx\ mffim^mmm%mte&&jjfexh& 0 

[0003] #388H#£>f3\ 0 -^FlSfP a T^y^^^tL^COac^/l^^^^)^^ 
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[0004] Mbi] 




R 



(4) 



[0005] (jS^ Rtt:, ^n^yf/H, ^n^fi^/HE, tert-T/^/Vg, 1,1-v^fvl^ 

[0006] ua>u&#^ _bflE— ife^: (4) -e*$tt53t^'[±y ^fi, 

[0007] ##fF:£&JU :J.Am.Chem.Soc.l998,120,1635-1636H 

^#fF^Ci^2:J.Am.Chem.Soc. 1993,1 15.10125-10138H 

[0008] ^ot, *&m<D @ fttt, ^'L^JR{cBBffti"SBS{^5tb^^r^|HIdS*lg$tu 

[0009] )5»^5^it m*5WC, #3SW#k^lttaW&fTofc*£*, ^BSr^Jifc-J-Sfc: 
Mofc 0 -Tft*^ *mW (1) tt, TIE-^(l) 
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[0010] Wb2] 

H H 



✓ \ 



[oon] (5S4\ Rtemmyt, ftmky.\*mm<ommw2~2o<DT;v*;vm*^ir) xmt> 

[0012] #3S93(2)tt,TlE— «5S(2) 
[0013] Wb3] 

. H H 



V 




p; (2) 
r' x x' * R 

[0014] o£^ N r ttgiie^^^, xr±H*#<fb*#*a^ wtmm^. ^Mm^-^u = 
^^^xm^n^^y^Mt^m^mm-r^Mxh^ 

[0015] T&ffl (3) tt, TlS-i^^ (3) 
[0016] Wb4] 



o 



X* R 

[0017] r N x, === nm^tmm)xm^ti, ±M-m&(2)xmfri$th&j^7 
[ooi8] (4) ±ia^:(i) xmt>£tizyt^m&i^x7*#^4k&!&&mttt 
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[0019] ^m\m?>^mm^9j^^y^^t^m-i, mu-nst^d) 

[0020] Mb5] 



[0021] vmznttmnfe&^&y^y/v^ft^^^k&m^&z, 

y^ntT/VS, n-ytHf/^m, ^yy^/vm, n-^/H, sec-y^m, tert- 

y^y^s, ^y^y^-sum, n-^^f^s, -fy^^/va^ n-^^^vs, v^n 

3r/£4:*U *6*fgEfllS:aPfefcJ;oT*IB-t-*fc, (lSl'S2R2R')£Slfr£*L5o 
[0022] — jRSXD T^^^n^b^^^^J^bT}*, 



(1S,1S',2R,2R')- 1 


, 1* 




(lS.lS'^R^R*)- 1 


, 1' 


-v?-xf-;l/[2,2']-^7i^y > 


(1S,1S\2R,2R')- 1 


, 1* 


ry^ p nt°/K2,2 , ]-^^^^>', 


(1S,1S\2R,2R')- 1 


, 1' 




(1S,1S\2R,2R')- 1 


, 1' 


-y-^yy^/wK^']-^^^^^^, 


(lS.lS'^R^R*)- 1 


, 1' 




(1S,1S',2R,2R')- 1 


, 1' 




(1S,1S',2R,2R')- 1 


, l 1 


-y-n-^^yH2,2']-y^^^^V % 


(1S,1S',2R,2R')- 1 


, 1 


-^-ry^^wK^'i-^^y^^, 


(1S,1S',2R,2R')- 1 


., 1 


-y-n-^v-/V[2,2']-v?^yai^y, 


(1S,1S',2R,2R')- 1 


., 1 





R 




R 



d) 
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(lS.lS'^R^R')- 1, l'-v?-i/^n^^M2,2']-^^zn^>-, 
(1S,1S',2R,2R')- 1, l'-i?-l-&A&?v^*s;\&,2T-*Sfc*'7=#l' > 
(1S,1S',2R,2R')- 1, l'-^JV-^yzfx2\f/V{2,2'y^^y^^, 
(1S,1S',2R,2R> 1, l'-xf;Wn-/nhVK2,2 , ]-v ; ^7x : ?y > 

(is,is , ,2R,2R'>- 1, v-^/u-^y^/^ry^^^^ 

(1S,1S',2R,2R')- 1, l'-^/U-n-Zf^M2,2']-^^y^^, 
(1S,1S\2R,2R')- 1, l*-^7W-sec-^^K2,2l-^^73i^^ 
(1S,1S',2R,2R')- 1, l'-^/U-tert-^/H2,2']-S^i^7a:^^, 

[0023] \zM^y^^7^^\\^m\±, WHR—DS^ (2) 

[0024] Mb6] 



=== teXriSH*^b**mX<^2^l^£;^U X^I^JJfr^ 
[0026] *38Wm«5^^7 3 i^^b'^4feW:, Mia— ^(DT^^^tt^b^^jt 

^^^^Ufc-fk^#J<7)#^^(lR, 1 'R,2R,2'R)^fc>$tL5 0 

xmm^t&xz, mm^mMx$>z> 0 tut* m&&&&<ni&&\z:j:v>m9& 
■r&z.t&x£z> 0 

[0027] (2) -v&t>ztiZ4k&to<DM e #mkVxii, 

(1R,1R',2R,2R')-1, l'-^-tert-y^M2,2'yiy^y^^jV l,l'-i?X/U7^\ 



R 




R 



[0025] x-mfrZtizit&ysxfoZo 
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(1R,1R',2R,2R')-1, l'-V-^M2,2']-i?*XZ7*?~;\s l.l'-S^Vl^fK, 
(lR.lR'^R^R')-!, V-s-4V7vL\?;l<\2$Y*yif^7^$~;V U'-v^/l^fK 
(lR.lR'^R^R')-!, l'-v^-n-^nfcVW^^']-^^^^^^ l.l'-v^yl^K, 
(lR.lR'^R^R*)-!, l'-v ? -^yy^-/H2,2']-v ? ^7^^ l.l'-v^l^K 
(lR.lR'^R^R')-!, l'-^-n-^}V{2,2'y^^7zjL^^ l,l'-v?;VK7^h\ 
(lR.lR'^R^RO-l, l'-i?— <y^^jV\2,2'y^^y^=./V Ll'-S^/l^K, 
(lR.lR'^R^R')-!, l'-^-n-^^^^'l-v^^^^^/U U'-v^/K^K, 
(1R,1R',2R,2R')-1, l'-v*— TV— ^^[2,2'1-^^^^^/V U'-v^/K^K. 
(1R,1R\2R,2R')-1, l'-J-xi-^^JV\2,2 , yV'^-y^^;V l,l'-v?J*/K7^\ 
(lR.lR'^R^RO-l, l'-^-V^n^^/^K^'l-^^^^^/W U'-^VW^K, 
(1R,1R',2R,2R')-1, l , -^-^^P^^v-/l/[2 ) 2']-^7x^^/V U'-v^/l^f H\ 
(1R,1R',2R,2R')-1, V-y-\~^?V^xi^^y,Vl2,2 , yV'^y^=-tV 1,1'-^ 

(1R,1R',2R,2R')-1, l'-xfyKy^ntV^^']-^^!^-^ l.l'-v^/K^fK 

(1R, 1 R',2R,2R') - 1 , 1 '-xf;l/- n -/p t°/V[2,2 ']- 1 , 1 '->^p;7^ K 

(1R,1R',2R,2R')-1, l'-^^-^yy f ^M2,2'hZ>^^^^/U U'-v^X/l^VK, 
(1R,1R\2R,2R')-1, l'-xf;Wn-7f^[2,2']-^*77x^r:;V U'-v^/l^K, 
(1R,1R',2R,2R')-1, l , -^^-sec-y , ^M2 ) 2 , ]-v ? ^^^^=^ U'-S^l^K 

(lR.lR'^R^RO-l, l'-^^-tert-^/^^'h^X^ai^— /l^ U'-v^/K^K 

> 

[0028] (lR.lR'^R^RO-l, l'-^-tert-y^/^^']-^^^^^ l,l*-SWf-M»\ 
(lR.lR'^R^R')-!, l'-^-^M2,2^S^;*:7^-/W l.l'-v^^K 
(lR.lR'^R^RO-l, l , -v ? -^yy°ntVK2 ) 2 , ]-v J *^ ; ii^-^ l.l'-v^^K, 
(lR.lR'^R^R')-!, \'-i?-n-7v\?,v{2,2'yi?ib*y=.?==-;V l,l'-^^>h\ 
(lR.lR'^R^RO-l, l'-^-^yy f ^M2,2''\-^^y^=./U l,V-&tt~>K 
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(1R,1R\2R,2R')-1, I'-^-n-zf^/^Xh^^y^^^ 1,1'-^^>K % 
(lR.lR'^R^R'M, l'-x?-4y^7?-JVi2,2'Y*sft*7^?~;l> 1,1'-^^>K, 
(1R, 1 R' ,2R,2R')-1 , 1 '- ^-n-^^yu[2,2*]- ^*77i^^ 1 , 1 '-S^^K, 
(1R,1R',2R,2R')-1, l , -v 5 --fy^v'/V[2,2']-v J ^7 ; ii^=^ l.l'-SWf^K, 
(1R, 1 R' ,2R,2R')-1 , 1 '-i?-n-^^yM2,2'yi?fcX7zi?~/U 1 , 1 '-S^-^>K> 
(lR.lR'^R^R')-!, l'-v ? -i/^n-<^/K2,2 , ]-v ; ^7ai^^/^ U'-vor^VK, 
(lR.lR'^R^R')-!, l'-v > -^n-^^>/l.[2 ) 2 , ]-v J ^^^^ U'-v^^K, 
(1R,1R\2R,2R')-1, l'-^-l-^/V^n^V/^^']-^^^^ l,l'->?;*- 

(1R,1R',2R,2R')-1, l , -xf;v-^y7 B nt°/I/[2,2 , ]-^7x^-;V l.l'-S^rVK 

(1R,1R',2R,2R')-1, l'-^^/P-n-^ntVW^^I-^^^^^n/V l,l'-Sfc*-*">K % 
(1R,1R',2R,2R')-1, l'-^/\'-^y7*^M2,2']-i?*X'7^?~/V 
(1R,1R',2R,2R')-1, l'-xf/Wn-^'f/VK^'l-^yi^- l.l'-v^^K, 
(1R,1R',2R,2R')-1, l'-3i^V-sec-^/V[2,2 , ]-5^^73:^=i/l' 1,1 '-v^^K, 
(1R,1R\2R,2R')-1, \'-^;V-\ert-Zf^;V\2,2'Y\?**-7^?~/V l,l'-v^K/K\ 
[0029] (1S,1'S,2R,2*R) -1, l , -*?-tert-7^7V[2,2 , y*J*X7x.?~;V U'-v^^t— K 
(1S,1'S,2R,2'R)-1, l'-S?-x^,2']-^7i^ l.l-^tf^— h 
(1S,1'S,2R,2'R) -1, I'-i?-' <y7°tt?V\2,2'Yi?i£?C7*.$=-)V l.l'-v^^—K 
(1S,1'S,2R,2'R) -1, l , -v ? -n-^ntVK2,2']-v ; ^^^^^/l. U '-^>}— ^ 

(is.i's^r^'r) -l, i'-^-4y^M2,2'yz^^y^=.ju ix-zm^—K 

(lS.l'S^R^'R) -1, \'-V-n-ZfJ-JV\2,2'yi?7bK7=.?=./V l.l'-^^— K 

(is.i's^r^'r) -l, \'-X/-^y^^fVi2^y^^7^=-)V — h 

(lS.l'S^R^'R) -1, l'-i?-n-^7'?-/H2,2'~\-i?fcX7*#~Jl' K 
(lS.l'S^R^'R) -1, 1'-^— <y^^7V\2,2'y^^7^=.;V U'-SfciR^*- K 
(1S,1'S,2R,2'R) -1, l'-7-n-^^^[2,2']-^7x^=;U l.l'-v^^— K 
(lS.l's^R^'R) -l, Y-y-*s?vL^^>v\2 y 2'Y^^7^?~)V iX-y^-r—Y 
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(1S,1'S,2R,2'R) -1, l'-^-^u^i/;Vi2,2 , yV'^y^==-;V l.l'-i^?^ — b 
(lS.l'S^R^'R) -1, Y-^-l-^;Viy^xi^^;V{2Xy^^y^=- A/ 

(lS.l'S^R^'R) -1, l'-^^-^y^nfcVV^^']-^^^^-^ l,l*-v7i^— 
k 

(lS.l'S^R^'R) -1, l'-^/U-n-7°ut 0 /U[2,2']-i>*X-7^=./U 1,1'-^^— b 

(1S,1'S,2R,2'R) -1, l'-xf/k^WJ-^x^ U'-v^^f— b 

(lS.l'S^R^'R) -1, l'-^/U-n-^M2,2']-^^y^=./U l.l'-v?^-^— K 
(1S,1'S,2R,2'R) -1, \'-^7V-sec-^;V\2,2"\-^^-7^^;V I,l'-Z?7$y1— h 

(1S,1'S ( 2R,2*R) -1, l'-^3-jU-tert--7°?-M2,2']-i?*X7^?—/V l,l'-^y^— 
K 

[0030] *mw\mz>*xy=.?>ik&mn, TI5-^(3) 

[0031] Mk7] 




(3) 



[0032] -e^^$tL^{b^#3-efe6 0 

[0033] \Z.^>t>y^7^^\\^m\%, ffflB-^ (2) $ift5^4^S^ 
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[0034] -la^OJ-C^tJ^tLS^^KO^^lltLTtt, l-t-^/l^*^7*^l-^ 
y-fb\ l-^/w^^3i^vl-^/U^K> l-^y^ntvw^^ai^vi-^/^^ 

-^y^^i-^-^->y\ i-n-y^-/v-^7^>-i-^v^K> wy^y^vv-* 

l-^yy—h-l-t-zff-^-^y^^ s l-^y-T—Y-l-^jv-^y^-y^ 1- 
[0035] ^^^tty^7/^^yoi^^l-^#,^^3t^^(75-M^TISS^^(l) 
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[0037] XfSfi, ^E-yT/^W^X^^CA)^!, 3-/n/^^-/H^f;K 1, 3 

-r>\ ^v^^tv^y^^ n-y^/ufrxy^i/, sec-^^/i-Tisxy^, 47^^ 

;v-fc7S7^s s n-^7°^/Ufcx7j^ 4y^^r->/V^7^ s n-^-y;V^7^ 
, ^o^^/WT^^^f^, v-^D^^-^/V^^^^, l-^^/W^n^df-^/U^ 
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[0038] ftfe^M^TfeSl, ^^TV^fctel, a-v^ny—zl^/n^ 

, 3-t^(hV^^)^n^^, l, 3-lf^(^^^^^)^'n/^>-, i, 3-tf*(hy 
1, 3r-i?7*u*e7'n'*> > l, 3-^^PD/D/^f^(f5-^^-C^5 0 1, 
J.Am.Chem.Soc.l993,115,10134H(C|S<fe©^'&iCjlICT ; fT5ri^-e^§ o -^GQ 

[0040] m-iim^x^xnhn^-^(3)(Dit^m^(Dx^y>^<Dm^n, #7 

[0041] I-lS^tt, *f ^7;i4-;^77>fy(A){ui, 3-:7°n^^>^— 
[0042] S^#St^M^fifflV^tt^Km(-J;o-r^«9 % Mx.f^l, 
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#££-78 50°C, £?*b<te-70 78°C3r?^£PU n-^/k!J^r>A^o<?3 

[0043] izisii, -M(3)(D{b^^y/yy^^5iSffc5 0 

(-) -^/V^ly^W^Wm.'T^ 
[0044] H^^^Vtt, ^^L-CrfT|R$^-CV^5t)O^WbTfflV^^)^^^W*b 

[0045] S^^«-50 o CJ^T^^L<«-70 o CWTTfe5o 3 flE/TvHWA/ (-) - 

[0046] mmvtc*x7*?>>fc&ifottmmmimM£ittz. : mm&, mm^^v 
^$&/(-)-x'<ji'^>m#mmizMz., -50 — 78<c-c\ 3-8^iwsj6$*s 
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[0047] ^<d&, fcjfcmfcmT^~T7k&m^xRifc%w±£ j &, ^mmzfrwtu 7km 

m.m£-f&^(2)<Dit&yd%wz^b&x$z> 0 ^b#o-^ {2)<D\t^m<D%^ 

[0048] -^(2) <oik&m*. mm. ^tn^nmm-r^T. 

nx&z> 0 

mm^x\^^-vm^m^^n^^m^ 0 ^^-vm^^^ 

<tc M^T^^mmtpxmm-t-z&mjife, vyy^utz^/v^mmv) 
mmmtKj&zit, m^xr^vx^-r^m^mmmfh^o sat, 

[0049] ^mmizte^xmmmmmtn, —^(2)<Dit^<Dv>'m^r<D^mn j T-M 
vxnmzmm&th-r. -mmzm\<^tizm5i.Kfox3btii-££.<, mz.t£. u>*n 
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20-90°C. $?*L<«80-90°CT*fe«9 > Ri«:i^Mttl-6I^IfflT?*>5 0 

[0050] ±|B© — (2) ©te-£4&Wu j&tf^ JftBfe$. Sfctt^ftayffiteJ:!) 

, vi^m^±(D±^uwvtc^x~^{i)(D^mmhfh^x\ —m^i 

[0051] — — ^(5) 

[M(A)p(B)q]n (5) 

[0052] xmt>&ti5>m&&m§gftb<D&jfc\ l z2:v) s —$&^(i)<Dik&mmm.*bvx^'r 

ttn^A, y^S*^ *fett<HT?*>So 

[0053] -8£S;(5) AttStt»^AJR»fl:©Ktfc^T?a!>oT, 

5-v^v(ML codfct>!B*ti- 3), //utf/W-^^(£J^ nbd£t>IE*l 
ttE<tt^2flS»SrUj:v^iB{fc^-e*>»), 01*. tf, ^s^JDSWn JtoWW^ A*J5(^ a 
[0054] —^(5) pf±0— 2<E>£ElfiklT^U qteO~2<£>Sifr£^U p+qttl^_hSr^b 
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iz£K>mt1rZ> 0 Hits P=l£fcte2<Z>4§£\ 0!l*.f*Rh[(cod)C]] TfctU3, — ^ 

2 

2 

[0055] ^LT, — J»!^;(5)0»^JS^^S#^E-f SKJSSRfK:, — jR^UWb&fc 

^jt^x^i-^mm^m^mmo^^Rf^ti^x^ 

[0056] —M&iDoik&mt— «S:(5)©»g^jpi«frtt, ©SJc&JR^fc 

ftf^^rJlTcS^*^ — Jttst (1) (Dik&afob— fflljS: (5) OS^JRH^SrllS 

Batumi fcfocDmns mn^mm^tcnmm-r^m^^m^^^m 

[0057] ^PJ^#^a#^S^»,-^(l)(7)^^#J^-^(5)©S^Mit 
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fckfcfcU T!E-M!5£(6) 

CM(A)p(B)q(L)] (6) 
*fctt-jRS:(7) 

[Mx(A)r(B)s(L)]Y (7) 

[oo58] -^(6) ■*», uz-i®7£,(i)-vmfr£tiz>4k&M&7FU tpfo&mizmtiL'tzz. 
tizzy, ^&Qm%mm-rz>o m, a, b, ps^qfisuis— ^(5)<d^^ 

4 

6 6 

[0059] ttWM&ftbVXtti, 0»Rtf, [RhCl(L)] , [RhBr(L)] % [RhI (L) ] , [Rh(OAc) 

2 2 2 

(U] m*m?ZZkl>*vz, ^-VAmtklxti, Mz.i*. CRuCi (l)] , [rub 

2 2 2 

r (L)] [RuCl (L) (DMF)] , [Ru CI (L) ]NEt &&mf&ZLk&X'%Z>o 

22 2 22423 

AffltkLXtt, [PdCl(L)] , [PdCl (L)], [Pd(C H )L]^£W3i<^ 

2 2 2 4 

iSltffflsfcUTtt, Mfctf, [Cu(OTf) (L)L [CuCN(L)L [CuKU^&igtf 

2 

[0060] Stt— «S;(6)*fet±(7)©*g^JR<&frW:, ^i*PO*fe, lifflfeAH*^ 
%W&&£-%t^ 1991^ ;J. A. Chem. Socl994, 116, 4062-4066<D^fe 

<t^<oittoo>m!i&m&Mit¥u ^39i-^4iiH, %mw&m±, 1991^ 



WO 2005/010013 



17 



PCT/JP2004/010670 



nmk^mmi8, ti^j, m440-m450H, %wm^^±, 1991^ 

[0061] — m^m-f^ \?*{^?vJr??-\, S-^^n^ACD^h^^^n^^ 
, [Rh(v^n^^-i, (L)] + BF~&#5^/^-?£5 0 ^(l)tf>fb£-#3& 

4 

[0062] -mn (6) (7) (Dm&&m&mz, iste^-cfcs-jR^ (1) <o\\&m^ 

■e#So SJ&Jj!^ oSTn^j, RjCiaft, tufa 

[0063] sir, w&m&mtfxttw&w.\z.&wmzm8-+z>&s ^tmm^m^x^x 

[0064] MMffll 

n-^MJ-^jfc 150.2 g (200 mmol)^ l f 3-^^nn^ia/^i8.9 mL (200mmol)£tt: 
l^OtSl.59 mol/L (DYi-^f-jvyrVJ* 277mL(440 nunoOSrl«fM*»»t"CWTbfc 

o &j&m&-78 x:ximmmw^tc.m tcfiat, iiti&*9.6 g ooommoOfc- 

j£t^Px.fc 0 MT*2B#P^#Lfctf)^ ^7K200mL^?4ic^<AP^TS^^ihb 
fc 0 TkJf £#SIU ^T«fcS4:3j*7K200mL N IS^P^lg[7K200mLt?gfc^b, M7K«f£^-7-h 

y>AT^7kL, fm&m&v/to nhtbtmm^Tj^-r^^zxmmu 
tc 0 i&mm8%xfo^tc 0 
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[0065] lfo&f—9 

Ik/ft 120.0-120.8°C 

! H NMR (CDC1 ) 6 1.30 (d , 3 J = 16.4 Hz, 9H), 1.95-2.15 (m, 2H), 2.25-2.65 (m, 

3 HP 

1H), 2.45-2.65 (m, 2H), 2.60-2.80 (m, 2H) 

l3 C NMR 5 14.15 (d, 2 J = 21.1 Hz), 23.86 (d, 2 J = 2.7 HZ), 30.97 (d, J =45.35 

CP CP CP 

Hz), 33.92 (d, J = 34.71 Hz) 

CP 

31 P NMR ( ! H decoupled, CDC1 ) 5 82.07 (s) 

3 

IR (KBr) 2960, 1462, 1362, 945 ,718, 678 cm" 1 

HRMS C H PS (M*)) 162.0632, fflfeU 162.0631. 

7 15 

[0066] mMW2 

10.6% n-^^mm 172 g (200 mmol)£ % l,3-S^nn:/nA?l'l8.9 mL (200mmol) 
trttii^., ^©THF 1.5 "C^iPLfco r<D77^i^To- 

hSr/BV ^T$8&2.45 mol/L cDn-^fvWJ^A 171 mL(420 mmol)Sr2NPMd^»t"C» 
TUfc 0 Rf£M&&Wl,tj:&bmfflfal-tXO °C^#MU »£1.13 mol/LO^^- 
xh^tKn^^^^^^b^tKn^^^^igS mL(220mmol)^PxLfc e 0 °C-C1B# 
MAH^Ut©^ ^*200mL&i£^<*P;tTKJ&<SteJLUfc: o 7kJl£r#8lU 
JgSr*fi7K200 mL, 1 mol/US^Tfc^lOO mL, ISfP^7K200mL-e^L, ^ItK^E 

sH-hy^A-eittTKLfco #^fca^p B p^HTt^^bi-^^-h-i-t-^^-/^ 

[0067] m^rf—^ 

ffl>,& 91-93 °C /6 mmHg 

*H NMR (CDC1 ) 6 0.67 (br q , J = 95.3 Hz, 3H), 1.22 (d, 3 J = 14.0 Hz, 9H), 

3 HB HP 

1.95-2.10 (m, 2H), 2.15-2.30 (m, 2H), 2.30-2.45 (m, 1H), 2.45-2.65 (m, 1H) 

13 C NMR 5 18.00 (d, JCP = 38.5 Hz), 18.14 (d, 2JCP = 17.4 Hz), 24.5 (d, 2 J = 3.8 

CP 

Hz), 28.4 (d, J = 19.24 Hz) 

CP 

31 P NMR ( l H decoupled, CDC1 ) 5 65.8 (q, J = 51.3 Hz) 

3 PB 
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GCMS 143 (M-H) + 
[0068] HW(J3 

<(1R,1R',2R,2R')-1, l'-^-t-y^M2,2']-^^y^=-/^ 1,1'-^7^K(D^ 

<fc<S£ilfeUfc:300 mL 2P77^^+^7;^yt^U ^tbK^V^^m^^X^ 
/V-7MV8.44 g (36 mmol), MV^T|£^— ^70 mL^P^T^L^: 0 K^TTV 
^/*$;— /W^T*-78 °CKl^:TO, s-BuLi (36 mmol)&vy^TAP;tlB#figif # 
Wc 0 r^^^^fc, mMffll-eYEf&lstcl-t-zf^/V-*^^:/ 1-*A-7^K4.87 
g (30 mmol) ^TKh/^^30 mU^?Lfc?g$^ K^M£-78 ttzUfcofc* 
«Tn-h^fflV^Px.fc 0 ^TB#W«lB#P^T-feofc 0 ITI^Tt^ -78 °C^X5 

^mmwvtc^ mtm.05 g (45 mmoi)^-^^*px.^o y^^^m^nxm. 
mzMu^k, £hKmuxi2mr$mwLtc 0 mwrnr^. 150 mL^25% 

n^/MOO mLT'3tUttt±lU *fefc«ii^5% T^~T N 2M HCK fcfi** 

^^7"7V— (v'y^/K ^-^>-/g^^^=5: l)T?«fjRf 

^y^y/V, ^■^WTirh>'=5: l)T?««UT3t^#fiflf9B% ee03fc^*£tttt*J!& 

99% ee^iW^^^^^qt^fbfCo I&^m0%7?fcofc 0 

[0069] m&f—f 

l H NMR (CDC1 ) 5 1.30 (d , 3 J = 17.0 Hz, 18H), 1.95-2.15 (m, 4H), 2.25-2.50 

3 HP 

(m, 2H), 2.55-2.75 (m, 2H), 3.60-3.84 (m, 2H) 

13 C NMR 5 19.53 (dd, 21.7 Hz, 18.0 Hz), 24.3 (s), 25.85 (dd, J = 47.2 Hz, 1.8 

CP 

Hz), 35.41 (dd, J = 34.2 Hz, 2.5 Hz), 38.02 (dd, J = 44.7 Hz, 2 J = 6.8 Hz) 

CP CP CP 

3l P NMR (1H decoupled, CDC1 ) 5 90.29 (s) 

3 

IR (KBr) 2970, 2947,2364, 1460, 1366, 896, 808, 708, 646 cm" 1 
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HRMSff^jfi(C HPS (M+H )) 323.1186, ft|£1t 323.1198 

14 29 2 2 + 

TC^tff 1+^11 (C H P S ) : C, 52.15; H, 8.75.$J^tt: C, 52.24; H, 8.80. 

14 28 2 2 

[a] 25 -160° (95% ee, c 0.99, CHC1 ). 

D 3 

[0070] mmm* 

<(1S,1S' > 2R,2R')- U'-v^^-b-l, l'-*J-\-Z?^;V[2,2'yi?ifr*7^?^<D-& 

i<^Lfc300 raL 2 n tit, ll«!j2^j£Ufcl-/tf^ 

h-l-t-y^/V-^-y^^ 4.32 g (30 mmoD &tki&/vtc 0 ^(Dyy^Ci^V^ 
i?Zm^TXsVV-T^8A4 g (36 mmol), ^T&^-tvWO mL%Mx.Xm.W 
Lfc 0 ^(Dmn&h^T^X/*?/— /W^-C-78 "C^ft^iK s-BuLi (36 mmol)£ 

v-y>v ? ^^o<i9*p^c 0 mtot^, -78 o azx3mmmwLfcm, ^biH6.05 

g(45 mmol)^-^^*Px.fc 0 y^^^m^nxm^Km^tzM, ZbK^UXU 

mam.wvtc 0 mwrnTfe, 150 mL^25% r^=-r^m^.xsnt^w±u $b 

^^^vWOOmL^P k.X Mlfc. mLXZ\Htf&tti\^. M 

^/v=20:D-e)»^L % nbntcmmftzmmik^^frbw&ghisX, s&jt 
-rms, is' ,2r,2r')- 1 , 1 -s^aw— w, 1 -^-t-y^^^i-^**:?^^* 

650 mg^hthfCo l&m^l5%Xfoitl 0 ^<D g ^^^/VHVLCi^^^ OD-H, 
^r1^:2-:/t^V— ^ = 99 : 1, 0.5mL/mi n> UV 210 nnOX^mm^m^tc 
t^h, 100% ee-efcofc 0 
[0071] ^Jttx-^ 

147-149 °C (fffi) 

l H NMR (CDC1 ) 5 0.60 (br q , J = 106.0 Hz, 6H), 1.23 (d, 18H), 1.64-1.81 (m, 

3 HB 

2H), 1.96-2.20 (m, 4H), 2.30-2.62 (m, 2H), 3.10-3.34 (m, 2H) 

l3 C NMR 5 13.74 (d, J = 39.8 Hz), 22.84 (dd, 2 J = 13.1 Hz, 2 J = 15.5 Hz), 

CP CP CP 

24.89 (d, 3 J cp = 3.1 Hz), 29.64 (d, J cp = 16.8 Hz), 32.15 (d, J cp = 34.2 Hz) 
31 P NMR (*H decoupled, CDC1 ) 5 67.8-69.9 (m) 
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[0072] 

<(1S,1S , ,2R,2R')- 1, V-i?-t-Zf?-M2,2 r }-iZfcX7*#l'<D&J$L> 
T^>^?5ftTl00 mL 2P7^=i^^(1R ) 1R',2R,2R , )-1, l'-^-t-^/K2,2']-^ 
*W=.#=./l> l,l'-i?W7jY 129 mg (0.4 mmol) &MfZVtt1&1&^>»&s8 mLfcl 
^bfc 0 w^77^=(C11.56 g (5.8 mmoDO^-^^nn^^^^q^fCo 

*Jf Srjft^bfe^^ [Hits m bfc 0 ^ra« %^#>&S7Ki5»?- hy «7^-CJ»L 
(1S,1S',2R,2R')- 1, l'-^-t-^/WK^'l-^^^^^tfCo lR^f*75%"e*>o 
[0073] HJfe^j6 

<[n^>7A(I) ((1S,1S\2R,2R*)- 1, l'-^-t-^/V[2,2']-> 5 ^7^^V)(//^/^ 
> ; 3:y)]fb77nnjKi/-ho^> 

T/l^V^T. HJ6^l5"e#ej^(lS,lS',2R,2R')- 1, l'-^-t--7*^/V[2,2 , ]-v ? *c 
78 mg(0.3mmol)£THF 4mLl£?S$¥Lfco r<£>*£$£&0 < CtC?^*Pbfc[av > !7 
A(I)(v > //^/l'-7-v ? ^^)]^h77t3n^V--b 102 mg (0.27 mmoOfcTHF 10mLcD^ 

i/V&comW&s TDajDitatf-jVa*- 7VVT*2[I]gfc?£U MJES£*IUt, :^tlfp 

o 

[0074] mWEf—Z 

31 P NMR ( : H decoupled, CDC1 ) 5 114.90 (d, J = 147 Hz) 

3 PRh 

[0075] mM®\7 

<(1S,1S\2R,2R')- 1, l'-v ; -t-^^-[2 ) 2']-v > ^^^^^> 
Tfr^UffiTSO mL2P-77^=«ct»(c(lS,lS',2R,2R')- l.l'-S^tf^— M, l'-v 5 
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-t-^/W[2,2']-^^7^^V 143 mg (0.5 mmol) &l&fS,Vfc.%,i8ii?#T2V*?^3 
$tf£0.68 mL (5 mmol)£r, ^*vi/V^i?&m^Xtt\%JZo RJ&Wt&^U.X*l21%m 

m^m^mm-rhv^^x^u mm^^vxm.m^mtc 0 rtt^sttT^ 

\~t%7J*XmmVX107 mg(Z)(lS,lS',2R,2R')- 1, l'-^-t-^f ;W[2,2']-^^7x 

[0076] 

<[nv?<7-k(I) ((1S,1S',2R,2R')- 1, l'-^-t-^^;V-[2,2']-^^7^^)U;V^;V 

T^V^^Tx ^MTTlt^tLfcdS.lS'^R^R')- 1, I'-V-t-^JV-te.VYZ? 
^^7^y 107 mg(0.41mmol)£v^nn^^ 2mL{C^fUfc 0 ^(DfgWi&O °C^^ 
^Lfctn^^aX^y/^V^^^^ih^/^o^^^— b 160 mg (0.37 
mmoOiTHF 5 mL<»«^P;Lfc 0 Rfom%'MMX3m$W:WL,tc 0 RfcmT& 

[0077] m'&rf—Z 

130 °C (ftm) 

'H NMR (CDC1 ) 6 1.23 (d, J = 12.2 Hz, 18H), 1.83 (m, 2H), 1.07 (m, 2H), 2.21 

3 HB 

(m, 4H), 2.43 (m, 2H), 2.77 (m, 2H), 4.26 (s, 2H), 5.74 (d, J = 25.1 Hz, 2H), 5.75 
(d, J = 4.6 Hz, 2H) 

31 P NMR ('H decoupled, CDC1) 5 114.8 (d, J = 148 Hz), 143.7 (h, J =711 

3 P-Rh P-F 

Hz) 

IR (KBr) 2940, 1465, 1310, 1180, 840, 560 cm" 1 . 
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[0078] 

T^mfctikt^/ls 219mg (lmmol)i:, l£MM6Tl^J&bfcP^i^4$£ 1 mg (0.002 
s^£— MttT, /i' 5mLS:*#.<ip^tfl6f^Ufco d©*— Wi^—:/ 

»EE)t?:7V-*Ufc. £*x&4|IIi|(W3gUi:«U ^*£te1"bT**JEE©«*J>35/«Kfc 

m&ttuto tt$t<DW%:, nhtitcM7bm^Rmum99%^±, yt^mm 96.8% 

[0079] <7*fcKt=T^Sfc382*fts &t^^m*#©^*#te£]& > 

lllfe^|8-e^J*bfettjW;©[n^A(D ((1S,1S',2R,2R')- 1, l'-^-t-^/V-[2,2'] 
-^^^^^)(y/^V^^v)]^^^/^n^7^--h 6 mg (1.0 X 10-2 
mmol)^^l^^-rT ? tKnT^/^BI^^:(^fc«^^Kfl^#:)lminol^50rnL^-~h 

HPLC£fcf**7^GCfcT##fbfc 0 *t*&*lte^*- 0 ft*?, ^T^-T^teS 
% : MM = 100 : 1 T-fe^o 
[0080] DM 
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*i. [D5?9A0) utt tr. man- 1. v-v-t-yrjb-u.ri-v**?***) 

U^W^i^)]^*»7^*a*^7i - h (cat ) *ttl«lcffl^fc 
KD75 /ttRSItt&tfx^S K«SI*©**7jUR<tK* 



NHAc 



R^R3 



+ H 2 



cat 



NHAc 



nmm 


R 1 


R* 


R 3 


(atm) 


(h) 


ee (%) (Con!)*' 


1 0 


Ph 


H 


C0 2 Me 


1 


1 


>99 0?) 


1 1 


At- 


H 


CO s Me 


1 


1 


>990?) 


1 2 


H 


H 


CO B Me 


1 


1 


>99 0?) 


1 3 


Me 


Me 


CO,Me 


6 


5 


150?) 


1 4 






C0 2 Me 


6 


5 


109 


1 5 


H 


H 


Ph 


1 


1 


>99 0?) 


1 6 


H 


H 


4MeOC 6 H4 


1 


1 


99 0?) 


1 7 


H 


H 


40 2 NC„H 4 


1 


11 


>99 0?) 


1 8 


Me 


H 


Ph 


1 


1 


>99 0?) 


1 9 


H 


Me 


Ph 


2 


1 


37 0?) 


2 0 


Me 


Me 


Ph 


3 


12 


70 0?) 


2 1 


H 


H 




1 


1 


93 (5) 


2 2 


H 


H 


ladamantyl 


1 


1 


62(5) 



[0081] 

a. Ar tm-th^-is-A-T^/Uyf^-^^/lsmX-hZe 

b. conf. bte£j$mz&vztt&<Dmttmw.<Dz.k'v$>Zo 

[0082] 

((1S,1S',2R,2R')- 1, l'-^-t-^7V--[2,2l-^^^^^^)(y/^V^^V)]^^ 

v?s\s*vftx7~-h(Dmmfem£Wi:mw:mm = soooo:i> 

XJtlvWMfi) ((1S,1S\2R,2R*)- 1, i'-y-x-7^/v-[2,2^-^^y^^){//v^jv 
Ti?3^s)y^^7ArtxiifrX7 : x.—Y 2 mg (3.3 n mol)£lEtf£^ff 9tt&A/fc 0 77 
tt&ft&Tjv^i^m&UfiM, mMMXUt**/—>v 2mL v'JJ^Srffl^ 

Bfc^/V 779 mg (3.3 mmol)«M±j&A/;/£o iifE^WKUfcttjffi©^*/— 



WO 2005/010013 



25 



PCT/JP2004/010670 



flPfcfco ft&> COt- :/*fclf±MtW:3.3 mmoK ftW26.7X10-2 /zmol 
-^*tt*3«9, *R:tt!ft©Jfc #50000 : lktto Vltt—tens—'f&ft&T/l'^m 

2-^n/NV-/V = 9 : l)-e#$fLfc. ##r<B*£J|i, #feh^5c#tttt3M*£ 99% 
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[1] TflB-JftsSU) 
Mbi] 




d) 



[2] TIS-^(2) 

Wb2] 




(2) 



[3] TIB-^(3) 

Wb3] 




[4] l**^lfS4fe^^^tt^^^^^b^^@fi^^^1-5i^^#mi:i-S^ 
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